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Non-independent Occurrence of os and
B-Casein Variants of Cow’s Milk-

. Tug B-casein fraction of cow’s milk has been found to
show genetic variants distinguishable by electrophoresis’.
Part of the «s-casein fraction, now called os;-casein (ref. 2),
also shows genetic variation®. The «s;-casein type B
and the -casein type A are prevalent, while the other two "
known variants of each only occur in some breeds of
cattle®®, In Jersey cows as,-casein. type C and B-casein
type B are seen in a fair proportion of cases. ' - .

Txamination of the results of typing one herd of British
Jerseys suggested that the os- and B-variants did not
occur independently. and this trend was confirmed by
more numerous data for British and American Jerseys.
The pooled results for all available cows (hot & random
samplé of the breed) gave the following pattern of doour-
rence:
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The joint distribution shows a complete. absence of three
combinations of types. Based on - expectations derived
from the marginal totals of the above table, the absence
of these three classes is judged to be highly significant
and extremely unlikelyto be due to chance (P <0-00001).
Pooled data for Guernsey cattle typed in Britain and
the United States 'were arranged in the same manner.
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The - gbsence of cortain combinations is noticeable,
although the expectation of observations in these classes
is here small. A similar picture was found for American
Brown Swiss cows: g ’ :
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" Here again the absence of some classes could easily ‘be
ascribed to chatice, but the gimilarity to the other results
. guggests that this is not the explgnation. ‘ '
. Evidence has been produced to show that both. s
_and B-casein’ variants are inherited in & straightforward
_‘Mendelian manner®?. _Thé loci- have been designated

b



s;-On and B-Cn. The present finding that the two kinds of
variants do not occur independently suggests that the two
loci may be linked, and in the J. ersey breed, for example,

- the - following chromosomes would be postulated: «,,- ‘
COnB,. B-Cnd; 44,-OnB, B-CnB; and «y-CnC, B-Cnd,
Since the as-CnB, B-Cnd combination prevails in all
breeds*® the other combinations are assumed, to be the-
result -of mutations in either as,-Cn-or, B-On.. The com-
bination of ws-CnC, 8.CnB apparently does: not ocecur,
80 the linkage would have to be very close ynless:recom-
binant types were at a selective disadvantage. -

The non-independent .oceurrence of os;- and B-casein -
variants makes it desirable to examine segregating
families in order to elucidate the mechanism involved,
Such an investigation is difficult since the genotypes of
bulls must be deduced, but the large families available as
a- result of artificial ‘insemination should provide the
necessary material.. : ) ’ ‘

If the suggestion of linkage between the %sy- and -
casein loci is confirmed, then another case would be added -
to the growing number in which linkage between chemically
related proteins has been found, for example, B- and §-chain
‘haemoglobin variants® and egg-white proteins?. .

Note. added in proof. - Close linkage has been confirme
by family studies independently carried out by Grosclaude,
Garnier, Ribadeau-Dumas ‘and Jeunét (C. R. Acad. Sez.,
Paris, 259,'1569; 1964). - ' o
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